ABSTRACT: We explore the protonation states of benzohydroxamic acid adsorbates 10 bound to the {101} facet of TiO 2 anatase by using a combination of density functional 11 theory, simulations of UV−vis spectra based on a tight- 
The Journal of Physical Chemistry C Article 108 favorable binding when ΔE < 0. Figure 2 shows the optimized 109 structures for different protonation states for modes 1 (a−c),
, and 4 (j−l).
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According to Table 2 , the benzohydroxamic acid binds to a 112 pristine TiO 2 {101} surface as a monodeprotonated chelate (1) 113 or monodeprotonated monodentate adsorbate (4). It is most 114 stable when R = H for modes 1 and 4, relative to R = l.p. or 115 when R = Me. The bridging bidentate mode 3 is ruled out due 116 to the unfavorable energetics. Therefore, benzohydroxamic acid Figure 4 shows the energetic analysis of frontier orbitals for 152 the entire system, providing insights on the origin of the spectral 153 shifts at the molecular/electronic level. Additional details are 154 given in the SI. For binding mode 1, Figure 4a and Tables S3−S5 155 show that none of these frontier orbitals are significantly 156 perturbed by adsorption and deprotonation, with the exception 157 of HOMO−2, which retracts to lower energies. However, the 158 HOMO−2 shift is not enough to explain the significant red-159 shift. For binding mode 4, Figure 4b shows that the HOMO−2 160 state is lowered by deprotonation but not by methylation. 161 The higher occupied orbitals of the system are localized on 162 the hydroxamic acid ( Figure 5 ), whereas the lower unoccupied 163 orbitals correspond to states in the conduction band of TiO 2 164 ( Figure S2 ). The nature of the lowest energy transitions are, 165 Moreover, we find that the red-shift of the unmethylated The Journal of Physical Chemistry C Article
